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Developmeht of the Slab Cooling Boiler in the Steel Plant

Yoshiaki SHINOHARA, Akito TAXAHASHI, and Norikisa SHIRAISHI

Synopsis:

Hot slabs after the slabbing mill are at a mean temperature of 1 000°C and have the sensible heat
of 160 108 kcal/t-slab. The main features of a Slab Cooling Boiler (SCB) are the recovery of the
sensible heat to steam (16 kg/cm?G) by mean of heat radiation from the surface of hot slabs, and
continuation of cooling process of almost every kind of slab.

The first installation of an SCB was completed at Slabbing Mill No. 2 in Mizushima Works of
Kawasaki Steel Corporation and it has been operating successfully since March, 1976.

The capacity of the heat recovery in this SCB is 72 000 kcal/t-slab.

It is equal to or greater than

the heat consumption of rimmed and semikilled steel in the soaking pit.

This paper discusses the basic heat transfer experiments performed under this development, the basic
planning of the installation, the outlines of the system, and some results of the operations.

1. #

SURELEZDIREZ T TR\ TD, SFiE
JE 1000°C ¢y 160X 102 keal/t OFEEE A LTV 5.
TERZOBHENT, vw—% U —2 —FIT X BEKEHDE
HRIC BT DS H - B S X D EIRETEHHL
FIRLCwis»ofz. 2575 —Y 7K 45— (Slab
Cooling Boiler, DIF SCB L #:733) 1, ZDHEE=2
7 T OB X 5 TRE» S OREHERNC X D ESL (16
kg/cm?-G) L LCREIRL, HHFIFAZ K5EEDIT
GHLROBEHRILA Mt —% Y —F — S DRENEXRS
HigE: LTBR L2 DTH 5.

WIFEBAzE %, FEAN 45 FIChifh L, (2B R, £
BEDFEAGRGEL - FEMREET 28X T, WA 49 FiET, W
#n 51 43 AR THIDTOREE LT, JIEFEEk ()
IREBIEGRFNGE 2 YR T35 OB Lie. DBIERIc 8%
1T AR 15000~20000t/month DES A HE L, #l
RN D—fFEK (EmOMmEL, FiEs X O EEH, Bk
74 > OMmE, (LRIHO T e v 2l X OBERER E)
L LTHEMFIELTWS. 2o SCB T, 257 ko
WD) 65000~75 000 keal /t-slab Eh% [EILF 3 2 & 2
T, ZHWEY & R, & 2 0 FiRoBEYEcERT

il

HEELFENP TN ETHS.
ARHEE TR B 7o TIT O/ ZEGEEE R,
AREEN FIHOWIE B X NBEREBT OV THE T 5.

2. EHMERRER

2-1 RBROEM

SRIEIER DRI T 75 SEEIL R 1T 5 B4 D28k
VIR T TRED D OHAHMEEE L OKE 2 % » R (skid)
8 EDERT X B BYZENE 2 bhD. HEBAOSE
V. R - BEIRE G0 I BIEEERINE % sk 5 ST
D& B. ERNC X D EMEELNY, FRRECRIR T X mEt
HTRTHDEEBEZDLNEH, ZFv FERT TOEEMME
OEMRZ EREC S LERD 5. ThbDERR %
BIET 5 T 113, BERREOERERDESE, 255
DHHEER LR T T 5 OEEINE 2 KD B ICHh i
DTROLDBERDIDTHS. TDDITER T T—KHn
WATELEREELEEL, REERBERLERT S
L L.
22 RBREBLERAZE

FERIEE X, KA SRR L, LR R 5 T EE
PO DOREHEEE R, TEIIKS R F > FOEc X 5%
BEEBEARETH L EHME LTWa. EEDFH

* W 53 £3 F 23 H#ZfF (Received Mar. 23, 1978) . ) o
*k }llﬂ%}%&%&(#ﬁ)ﬂ(%ﬂﬁﬁﬁ (Mizushima Works, Kawasaki Steel Corp., 1 Kawasaki-dori Kurashiki

712)

— 145 —



1960 % L A

% 64 4 (1978) %135

Heat insulating material

Upper heating surface (25A pipes)

A Door
AUAANENARANANNNANANRUANA AN (NANNSAANNNNNNNN \\\\\\\\\\\\\\\\’\\\\}\\\\X\“\\\\\\\\
T 3100 ——————>
Space for C~shaped hook Skid rail
Heat insulating material Lower heating surface
(100A skid pipes)
A-A" Cross section
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Fig. 2. Cross section of skid.

VIBRER L, ZEMEIIKELIREENSRDDH LT LT
5. Fig. 113EHEBOMKN T, Fig. 2132 % v K
OWHEE R LI DTH 5.

EERE, SWMELBOFRER T TEEEREALTITS
BALE RS TRMBEWFCThE L CEATSHELITD
ok, MEORAEE, EX T TRE> D DOBAHME
EA kDB LBEERE Lic. BRBIOHBEATTD
EMEER Y — REE ORI L D lE Lie. 2%
DEERILE RS CBES D 2, SRR AR
WEIERET 5 2 2R BmE Lz, FRic A ¥y RO
L ABEE, 25 TORIEE R IR T TREIRER
FHEOLBWI L 5% EERBECISHEY Lv—
ABRE ORI X B HTE) InE&RKDDH T LT L.
AT X AEVZEE X T T E A% v ROBEMEE (kg/
m2) ik OTEIT 555, ZOMETAT TEET5
2k y ROEKMEZE2 5T LT X VZEHE L. Photo. 1
Vi, EEBEE L 25 TOERRIER LIcbDTH 5.
2.3 EBRER

2:3.1 235 TEE» D OMEEEE

Fig. 31%, 25 JEMIAE L HHEHEOMREZ TR L
72 DTHA. HHEEBOER T TRMRE T, v —

Photo.

. Experimental apparatus and slab tem-
perature measurements.

2 BGE T OEFMFRIC X e LicT, Fig. 41X D#
IE U7z, Fig. 4%, BVERERED L v — ABEXTOE
fiiph & DERLZERIEEBIZL D RDIZDIDOTH 5.

2T TRED B ARRE~ OB EEEE, 277
7 RV 2 ORGHEEE ORDD

Q=4.88-§cc-
{(~E£¥%%;§—>4~—<¥f3;6%;§~>4}kcal/rnzhn--(1 )

§ce 5 FATREUBIN R
ts 3 25 TRERE °C
to s AR EEVEIRE °C
CEBWTC, $ce & 0.8~1.0 Tk v sERL
Tw5. Flca 7 7RmEE 600°C LTI, §ce i
0.8 ITIEWZ EER LTV,
2:3-2 ZFy PR X 5EUZE

- 146 —




AZ T -9 v IS EAL TR 1961
Slab thickness 190mm Slab thickness 280mm
Test No.|Contact pressure }| Test No.|Contact pressure
8o | A lted slab (kg/m2) (kgim2)
¢ As rolled slal 1 o 5400 2 o 7960
. 3 a 5[’00] :lsa;oued 4 4 7960] :l:brollzd
0 Test slab equipped 5 ¢ 5400 6 & | 7960
70 F with thermo -couples 7 ¢ 9000 | Fiatness 8 ¢ 113300 Flatness
- 300 | 9 & 127000 | ZREEOY {10 & [39900 | fealized by
Ng 11 ¢ |270004 catting 12 9 |39900J cutting
3
X
“o
-— Or
z ~ 25 °+ T T 0
o ’
S < 4
= “e
bl =
© W 200 ’- Py
] 1]
= x Py ¢ ¢ é )
5 ~ 4 ¢4 s
x €
5 é ?
& g 150 i $ o 9
=
§ 3 T '
= S +
. L}
& +
2 100 | st . ¢
g + ¢ °
by ¥
3 ¢
T
0 1 1 I I ! L { 50 L ¢ ¢ °
300 400 500 600 700 800 900 o Heat transfer coefficient of
Slab surface temperature (°C ) radiation frém upper slab
surface
A1 L

Fig. 3. Relation between slab surface temper-
ature and heat flux of radiation.
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Fig. 4. Relation between slab surface temper-
ature measured by attaching sheathed
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thermo-~couples.
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Fig. 6. Measured and calculated values of slab
cooling curves.
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Fig. 12. Layout and slab flow.
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Table 1. Slab specification.

Slab for hot | Slab for plate
strip mill mill
Thickness  (mm) | 150~260 110~300
Width (mm) | 700~2 200 1 000~2 200
Length (mm) } 4200~6 000 3 000~5 350
10 200~12 200
Weight (kg) | max. 40000 max. 30000
Charging rows of 1 or 2 2
slab
Slab temperature .
Surface (°C 900~1 000 900~1 000
Center (°C) | 1050~1 200 950~1 220
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Fig. 13. Schematic drawing of slab cooling boiler.

oiler tubes under construction.
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Table 2. Boiler specification.

Steam pressure

Evaporation Max. 70t/h Ave. 40t/h
Heating surface (total) 3054 m2 (No. 1, No. 2 SCB)
Boiler water circulating pumps T ] 4 (
; wo sets of motor-driven pumps (working),
—Numbers required Two sets of turbin-driven pumps (stand—l:%r))r).
—Power 150 kW
Boiler feed water pumps
Numbers required One set of motor-driven pump (working),
q One set of turbin-driven pump (stand-by).
—Power 90 kW
Steam drum 1 700 mm ¢ x 11 000 mml

16 kg/cm?G at saturation temperature

Photo. 5. General

view of Slab Cooling Boiler
(No. 1 SCB charging side).

Photo. 4. A view of boiler unit; steam drum,
boiler water circulating pumps, boiler 1100~
feed water pumps, and deaerator.
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Fig. 14. Chart of evaporation and slab charge. [ L L
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Fig. 16. Evaporation in a month.
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— 2 )=~ =5 —=TORAWNITLNEDT, ZTFTD
FRPEEZEL, DLIRBTORITONL K YT
BLXOCFANEERER LT L DTV 5.

6. &

SCB 13, HSHWERLEZD FEZ 5 T D KHH S DK
ZENC X 0 2 OB O—ERZ S L LCER LEAIRIA
XD EEDIT, 2T TEIATROELL - Bk X
Cu—%Y -0 —FRENWREERZBRE LT, Yt
JHiRyE 38 (BR) & CTIHRIBAFE L, /KB RIFRFT 12005 t/y
EHIDMERHE LT, H2HORTHPICHRE L2dDT
H5. HARCHIOTTOERERER T, X557
RED D OFAHEERTIIIFREBINE § cc=0.8 TH 5
T &, A%y NOEMIC X 2EZEY, EnX {@EE
39900 kg/m? THIVLHHZED 3.5 fHiiE LEWRE
% 200103 kecal/m2h % % Z L p8bohDiz. L LEZ
7 T TEMTAEHE ICh O T I ORECEME X < T5
Z LTS L<L, SCB NTO ZEFERIE, =25TD
Hiv, MY BIVOEA F—F 2 - TAOBHAR LIS
EELT, WHEZEBO X5 T L.

REFN S1 4F 3 AARBILLK, HEfn 52 48 12 HE TR
i 342000t KRR FE Y, T RERICHRE LT
28 000kl % Hify L7~z 7%, SCB J@EA=25 7 b+
WD Tyt 72000kcal/t-slab TH Y Z iz U A REE, &
XV RMOBEEFCHERTIRELE LV ERLTh
Dtths.

BRIV, BWREEORE TR O 2L & — 23
fihicd Z2H D, EXRBESEREZ B3N M LD
SCB o, ZOHBHIEWTHRIMLE 2D LEEAS.

|

w2, SCB OILFIRERF T H7-0, BEFI46 4EDL
KHEIE T B TEV ) B E T2 (B K1 5 — %3,
B T O MERERFI O F & ic b SIS 0T 5 &
LE7.
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